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CHAPTER I. INTRODUCTION

The relative rights o£ water users In the State of California

has always been significant in the State and at times resulted in argu-

ments leading to costly litigation or in the earlier days to bloodshed.

Early History

During the gold rush of the 1850*8 in the State of California,

water was necessary to separate gold from its natural habitat. The

first miners utilized the "panning" of gold in the stream channel

itself. As the availability of surface gold decreased, more productive

methods were devised to work burled gold deposits. These advanced

methods involved the diversion of water from the existing channel to the

mining operations which eventually developed into huge hydraulic mines.

Hydraulic mining, though a boon to gold mining, proved to be a detri-

ment to agriculture; the discharge to the streams of mining debris

filled the valley floor stream channels, resulting in frequent flooding

of adjacent agricultural lands. In 1884 a Federal Court granted an

injunction prohibiting hydraulic mining operations except that done

behind a retaining %ki11 or dam.

With the decrease in gold mining the water became available

for other uses. The production of electrical power extended the use-

ful life of the extensive diversion systems which had been constructed

to supply the gold mining operations. In the Feather River drainage

area excellent examples of such systems are the Miocene and Hendricks

Canals of the Pacific Gas and Electric Company, which divert water

from the West Branch Feather River for power production in the Lime

Saddle, DeSabla and Coal Canyon Powerhouses.
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The climate of California with long, dry, irarm summers,

cotipled with the exceptionally fertile soils of the great Sacramento

Valley, led to the development of extensive irrigation systems from the

Sacramento River and its tributaries on the valley floor.

Two of the early major developments of irrigation distri-

bution facilities in the Sacramento Valley, the Great Western Canal

Company and the Sutter Butte Canal Company, were developed to utilize

the waters of the Feather River to irrigate the area between the

Feather River and the Sacramento River in Butte and Sutter Counties.

The State Water Plan

The staff of the State Engineer's office recognized, as

early as 1924, that the waters of the Sacramento Valley were over-

appropriated with respect to low flows such as occurred in the critical

year of 1924. It was also recognized that the only solution to this

situation was the construction of projects that would store water in

months of surplus flows and release it for use during summer months of

low flows. This fact was an important consideration in the recommend-

ation by the staff of the Division of Water Resources for the imple-

mentation of the State Water Plan presented to the Legislature in 1931.

In 1927, anticipating the presentation of this plan, the Department of

Finance of the State of California, filed upon unappropriated waters

at certain locations in the Central Valley in order that water rights

might be obtained which would enable the operation of a State Water Plan.

The Central Valley Project

Although it was contemplated that the Central Valley Project,

the initial unit of the State Water Plan, would be built by the State



of California, it was found necessary to call upon the Federal Govern-

ment for assistance in implementing the project. As a result the U. S.

Bureau of Reclamation began construction of the Central Valley Project

in 1935. Applications for water rights pertinent to the Central Valley

Project filed by the State Department of Finance in 1927 were assigned

to the Ifaited States. In addition, the State Department of Finance

filed supplemental applications required for Central Valley Project

operation in 1938, and these filings were also assigned to the United

States. Subsequently, the U. S. Bureau of Reclamation made independent

application for water rights for its Central Valley Project.

Shasta Dam, the first unit of the Central Valley Project, was

completed by the Bureau of Reclamation in 1944. Subsequent to this,

the Bureau of Reclamation began to interview diverters along the

Sacramento River to explore the water rights problem. Results of the

interviews and exchanges of correspondence indicated that such attempts

would be fruitless. It became the conviction of many persons involved

that litigation would be required to determine the various water right

priorities. Representatives of the water users, the State, and the

Federal Government, realizing the complexity, expense, and time in-

volved in litigation to solve the water problems along the Sacramento

River, agreed in 1952 to attempt to solve the problem through negotiation.

The 1956 Cooperative Study Program

During the following years intensive hydrologic measurements

resulted in the accumulation of sufficient data to make possible the

initiation of detailed water entitlement studies. In 1956, the "1956

Cooperative Study Program" was initiated as a joint venture between the

United States Bureau of Reclamation, the Sacramento River and Delta

Water Association, and the Department of Water Resources.
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These studies Involved the determination of the water supply

available along the Sacramento River and In the Sacramento-San Joaquin

Delta, the water rights to this water supply, the estimated entitlements

to the water supply under the water rights, and the estimated amounts o£

unappropriated water remaining during the Irrigation season, April

through October.

These studies provided the major basis for the presentation

before the State Water Rights Board by the United States Bureau of

Reclamation In support of Its applications requesting water right

permits for the operation of the Central Valley Project. These and

similar studies are being utilized by the Bureau of Reclamation and the

water users along the Sacramento River in negotiations of entitlements

to the flow of the Sacramento River.

The State Water Project

Subsequent to World War II, the unprecedented development In

California, with corresponding Increases in demands for water, dic-

tated that a solution to the State's water problems was needed. The

Legislature in 1945 directed the State Water Resources Board to conduct

an investigation of the water resources of California. The results of

these studies are presented in the State Water Resources Board Bulletins

No. 1, "Water Resources of California, 1951", No. 2, "Water Utilization

and Requirements of California in 1955", and No. 3, "The California

Water Plan, 1957".

Concurrently, the Division of Water Resources pursued the

study of a project that would meet the immediate water requirements of

the State. In May 1951, State Engineer A.D. Edmonston presented the

first complete report on the Feather River Project, "Feasibility of
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Feather River Project and Sacramento-San Joaquin Delta Diversion

Projects Proposed as Features of the California Water Plan". The

general plan outlined in this report is now under construction as the

State Water Project.

The Feather River Trial Distribution Program

It was known that agreement to the entitlement of the waters

of the Feather River required settlement before the successful operation

of any project could be contemplated. The difficulty of the negoti-

ations between the Bureau of Reclamation and the local water users of

the Sacramento River pointed out that these agreements should be

reached before the project was constructed. In 1956 the Legislature

authorized the Feather River Trial Distribution Program. The objective,

of the program was to provide sufficient data to support entitlement

negotiations with the individual water users along the Feather River

and to support applications by the Department of Water Resources before

the State Water Rights Board for permits to operate the State Water

Project. This report presents the results of this program and de-

scribes the computation procedure used.

Area of Investigation

The area of investigation under the Feather River Trial

Distribution Program is shown on Plate 1, This area can be divided

into two major subareas. The first subarea is the drainage basin of

the Feather River above Oroville, in which only those water rights for

storage or direct diversion which will have a measurable effect on the

flow of the river at Oroville during the irrigation season were con-

sidered. The second subarea is essentially the seirvlce area of the
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Feather, Yuba, and Bear Rivers on the Sacramento Valley Floor. In this

area, all known water rights, regardless of magnitude or effect on

streamflow, were considered.

In the Feather River drainage basin above Orovllle, agri-

cultural uses of water, such as In Indian, Mohawk, American, and Sierra

Valleys and "river run" power uses by the Pacific Gas and Electric

Company down the North Fork of the Feather River, were not Included.

Their affect on the flow at Orovllle was determined to be Insignificant

during the critical months of the Irrigation season. The change in

water supply regimen on the valley floor caused by the operation of

Lake Almanor, Butt Valley Reservoir, Bucks lake, and Lost Creek Reser-

voir was considered. The direct diversions for power and/or con-

sumptive use out of the drainage basin by Pacific Gas and Electric

Company from the West Branch Feather River through the Hendricks and

Miocene Canals, and the diversions by the Oroville-Wyandotte Irrigation

District through the Palermo Canal and Forbestown Ditch, were also

considered.

Within the Sacramento Valley floor service area of the

Feather, Yuba, and Bear Rivers, approximately 96,000 acres are irri-

gated by direct diversion from the rivers in any one year. Within this

service area many varieties of orchard, truck, and field crops are

grown. Rice is the predominant water-using crop irrigated by diversion

from the rivers.

The City of Orovllle is located at the northern end of the

valley floor service area at the southwestern corner of the Feather

River Drainage Basin. The metropolitan area of Yuba Clty-Marysville

is located at the confluence of the Yuba and Feather Rivers.
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For the Feather River portion of the valley floor service

area, the maximum diversions of record, for the months April through

October over the period 1924-1962, occured in 1953 when 782,400 acre-

feet were diverted. Two major water users in the service area account

for about 93 percent of the total Feather River surface water diver-

sions. The Joint Water Districts divert about 75 percent and the

Western Canal Company, a subsidiary of the Pacific Gas and Electric

Company, diverts about 18 percent.
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CHAPTER II. WATER SUPPLY

One of the first steps in the studies to estimate the

entitlements to the flow of the Feather River was to determine the

available water supply. The term "modified flow", as used in these

studies, is defined as the flow that would have existed if no di-

versions had been made under water rights to be assumed in these

studies. This term is in contrast with "natural flow" in that not all

uses of water are considered.

Tables at the end of this chapter present all the data dis-

cussed herein.

Study Period

The study period covered in the Feather River Trial Distri-

bution studies was limited to the irrigation season from April through

October, when the demands are greatest and the supply is least, during

the years 1924-1962, the 39-year period covered by existing hydrologic

records of both streamflow and water use. The months of November

through March were excluded because sufficient supplies were found to

exist during those months for all uses of water along the valley floor

portion of the Feather River.

Determination of Reaches

The Feather River system was divided into 15 reaches and the

water supply computed for each of these reaches was assumed to be

available for diversion along the entire length of the reach.

In the Sacramento River Trial Distribution studies the

Sacramento River was divided into Reach 1 and Reach 2. The
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Sacramento-San Joaquin Delta and the American Rivers were designated

Reaches 3 and 4, respectively. The Feather River system reaches were

numbered from 5 through 19.

Valley Floor Reaches

The valley floor portion of the Feather River system was

divided into five reaches determined by (1) the availability of hydro-

logic data, (2) the points of inflow to the system, and (3) the

availability of water to the diversion points of the assumed rights.

Reach 5 . Reach 5 was assvoned as the Feather River from its

confluence with the Sacramento River to its confluence with the Bear

River. The upper limit of this reach was determined by the inflow of

the Bear River. The flows of all streams in the Feather River system

were considered to be available in this reach.

Reach 6 . Reach 6 was assumed as the Bear River from its con-

fluence with the Feather River to the diversion dam of the Camp Far

West Irrigation District at Mile 16.7. The upper limit of this reach

was determined by the diversion location of the assumed rights of the

Camp Far West Irrigation District. The historic flow of the Bear

River was considered to be the only supply available in this reach.

Reach 7 . Reach 7 was assumed as the Feather River from its

confluence with the Bear River to the Southern Pacific Railroad

trestle crossing the Feather River at Mile 30.0. The upper limit of

this reach was selected to include the return flow from the Yuba River

diversions accreting to the Feather River through Jack Slough. The

flows of the Feather and Yuba Rivers and the return flows through Jack

Slough were considered to be available in this reach.
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Reach 8 . Reach 8 was assumed as the Yuba River from its

confluence with the Feather River to the eastern boundary of

Section 28, T16N, R5E, MDB6eM, about two miles above Daguerre Point

Dam. The upper limit of this reach was determined by the extent

of the assumed irrigable riparian lands. The historic flow of the

Yuba River near Smartville is the only water supply available in

this reach.

Reach 9 . Reach 9 was assumed as the Feather River from the

Southern Pacific Railroad trestle crossing the Feather River at

Mile 30.0 to the Western Canal diversion facility at River Mile 61.2.

The upper limit of this reach was determined by the extent of the

assumed riparian lands. The Feather River is the only source of water

supply available in this reach.

Upstream Reaches

The Feather River system above Oroville was divided into

10 reaches. Although spoken of as reaches, these are actually specific

locations on the river and/or its tributaries on which adequate data

were available to estimate the entitlements under assumed rights uti-

lizing the streamflow at or near the location and to determine the

effect of such entitlements on the valley floor water supply.

These reaches and the facilities either utilizing or pro-

posing to utilize the streamflow under rights assumed in the studies

are listed below. The location of the facilities is shown on Plate II,

"Location of Facilities above Oroville".
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Reach
Number Location

10 Feather River near Orovllle

11 West Branch Feather River

near Yankee Hill

12 North Fork Feather River

near Prattville

13 South Fork Feather River

at Enterprise

14 South Fork Feather Bliver

near laPorte

15 Lost Creek near Clipper
Mills

16 Butt Creek at Butt Valley

Reservoir

17 Bucks Creek at Bucks Lake

18 Middle Fork Feather River
at Nelson Point

19 Middle Fork Feather River
at Clio

Facility

Oroville Dam and Reservoir

Hendricks and Miocene
Canals

Lake Almanor

Palermo Canal

Little Grass Valley
Reservoir

Lost Creek Reservoir and
Forbestown Ditch

Butt Valley Reservoir

Bucks Lake

Nelson Point Reservoir

Clio Reservoir

Method of Computation

The computation procedures to determine the modified flows

followed the accepted method of natural flow calculation. The historic

flows were adjusted by adding diversions or uses of water, increases in

reservoir storage and exports and by subtracting return flows, releases

of reservoir storage, and imports.

Diversion and Storage Change

The specific impairments used in these studies were determined

as (1) those that have a major effect on the valley floor water supply

during the irrigation season and/or (2) those that reflect historic use

of water under water rights to be considered in the studies.
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The following Impairments were considered in the determin-

ation of the modified natural flows:

1. All diversions from the Feather River below

Oroville.

2. All diversions from the Yuba River below
Englebright Reservoir.

3. All diversions from the Bear River below Camp

Far West Reservoir.

4. The diversions from the West Branch Feather
River through the Miocene, Hendricks, and
Wilenor Canals.

5. Storage change of Phillbrook and Round Valley
Reservoirs and Lake Wilenor on the West Branch

Feather River.

6. Storage change and evaporation of Lake Alraanor,

Butt Valley Reservoir, and Bucks Lake on the

North Fork Feather River and Tributaries.

7. Diversions from the South Fork Feather River
through the Palermo Canal.

8. Diversions and storage change of the Forbes-

town Ditch and Lost Creek Reservoir on Lost

Creek.

The inclusion of Hiillbrook and Round Valley Reservoirs and

Lake Wilenor on the West Branch North Fork in Item 5 above does not

fit the previously specified criteria for consideration of impairments.

However, they were considered to prevent an unnaturally large modified

flow in the later summer months when major releases are made from

these reservoirs to supply the diversion of the Hendricks, Wilenor and

Miocene Canals.

The South Fork Project of the Oroville-Wyandotte Irrigation

District began operation in the fall of 1961. Through an oversight,

the effects of storage imports, and diversion other than through

Palermo Canal, Forbestown Ditch, and Lost Creek Reservoir were not

13-



included in this study. This exclusion has only a minor effect on the

results of the studies in the last year of the study period, 1962.

The additional impairments to the flow of the Feather River

at Oroville, listed below, were not used in these studies. These

impairments would have only a minor effect on the flow of the river at

Oroville during the study period;

1. The consumptive use on the North and Middle
Fork of the Feather River.

2. The import to Sierra Valley from the Little
Truckee River.

3. The regulation of the North Fork Feather River
by the power operations of the Pacific Gas and

Electric Company other than Lake Almanor, Bucks

Lake, and Butt Valley Reservoir.

4. Regulation of the flow due to the operation of

the following reservoirs

:

a. Mountain Meadows Reservoir
b. Three Lakes Reservoir
c. Lower Bucks lake
d. Grizzly Creek Forebay

e. Frenchman Reservoir

The impairments of the flow of the Yuba and Bear Rivers

above the valley floor were not considered for two reasons: (1) it

was assumed that the historic flows would provide a reasonable measure

of the use of the early upstream rights; and (2) the inflow from these

two streams accrete to the Feather River below the diversion points of

a major portion of the assumed rights along the river.

Return Flows

The only return flows considered were the operational spills

from the Sutter Butte Canal accreting to the Feather River, and the

return flows from Yuba River diversions accreting to the Feather River

14-



through Jack Slough. All other Yuba River, all Bear River, and all

left bank (east) Feather River diversion return flows were determined

to be negligible. The return flow from the right bank (west) Feather

River diversions do not return to the Feather River. North of the

Sutter Buttes they accrete to Sutter Bypass through Butte Creek, and

south of the Sutter Buttes they accrete to Sutter Bypass.

Accretions and/or Depletions to Streamflow due to Ground Water

No adjustment was attempted for accretions to the stream or

depletions from the stream due to groundwater. These accretions

and/or depletions are reflected in the historic records of streamflow.

It was concluded that the water supply available for diversion under

the assumed rights will be affected by these accretions and/or

depletions in the same manner as they have in the past.

Special Flow

The values tabulated herein as the "Modified Flow of Bucks

Creek at Bucks Lake" are not a measure of the streamflow in Bucks

Creek. They are values of sufficient magnitude to allow the effect

of water storage under the assumed right for Bucks Lake to be re-

flected in the water supply throughout the system.

.15-





TABLE 1

HISTORIC STREAMFLOWS

Table 1 contains 28 pages. The first two pages list the

following data

:

Column 1: The identification number of each
historic streamflow record.

Column 2: The name of the station.

Column 3: The source of the historic record used.

Column 4: The period of the historic record used.

Column 5: The period or periods when the historic
flow vjas estimated.

The remaining pages tabulate the monthly and seasonal totals

of historic flow at each station. The first column is the reach

number to which the historic streamflow applies. The second column is

the year of record and the last column is the identification number.
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TABLE 2

STREAMFLOW MODIFICATIONS

Table 2 contains 38 pages. The first two pages list the

follo'./ing data

:

Column 1: The identification number of each historic
streamflow modification record.

Column 2: The name of the modification.

Column 3: The source of the historic record used.

Coltmin 4: The period of the historic record used.

Column 5: The period or periods when the modification
was estimated.

The remaining pages tabulate the monthly and seasonal total

values of each modification listed. The first column is the reach

number to which the streamflow modification applies. The second

column is the year of record and the last column is the identification

number.
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TABLE 3

MODIFIED STREAMFLOWS

Table 3 contains 30 pages. The first two pages list the

following data:

Colinnn 1: The identification number of each modified
flow.

Column 2: The name of the station.

Column 3: The derivation formulae. These formulae

are expressed in terms of the identi-

fication numbers of the historic stream-
flows and the modifications. The algebraic

signs (+) (-) indicate how the modifi-
cations v/ere applied to the historic flows

to derive the modified flows.

The remaining pages tabulate the monthly and seasonal totals

of modified flow at each station. The first column Is the reach

number to which the modified flow applies. The second column is the

year of record and the last column is the Identification number.
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CHAPTER III. ASSUMED WATER RIGHTS

For the purposes of the Feather River Trial Distribution

studies it was necessary to make many assumptions as to the water

rights of the diverters along the Feather, Yuba, and Bear Rivers on

the Sacramento Valley floor and at various points in the Feather River

drainage basin above Oroville. These assumptions pertain to (1) the

extent of the physically riparian lands, (2) the extent of the ap-

propriative water rights initiated both before and after the Water

Commission Act of 1913, and (3) the extent of lands with a record of

historical water use but having no apparent claim of right under either

riparian status nor any identifiable appropriative right.

The rights assumed herein might differ from judicial determi-

nations. Therefore, no claim is made by the State that these assump-

tions define the relative rights involved. The delineation of the

areas assumed under these rights is shown on Plate 3.

All data pertaining to the water rights discussed herein are

listed in Table 4 at the end of this chapter.

Riparian Water Rights

It is to be emphasized that the designation of any land as

"riparian" in this report is not to be construed as an official recog-

nition by the State of California of the riparian status of such lands.

The assumption of riparian status is made for the purposes of this

study only and represents only the best estimate that can be made at

this time.

1/ Physically riparian land is defined as the smallest parcel physically

abutting a watercourse. This does not include any parcel not

abutting a watercourse which may have reserved riparian status.
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Decisions of the courts in California, including those con-

firming the 1928 Constitutional Amendment, have consistently upheld the

right of owners of riparian lands to divert from the stream those

quantities of natural flow reasonably required on such lands.

In the determination of the physically riparian lands no

study was made of the possible modification of the rights of such lands

by reason of adverse use developing into a prescriptive rights. Such

studies would be in the nature of a judicial determination, and are

therefore beyond the scope of an engineering study.

Riparian Area

Estimates of the extent of the physically riparian lands

along the Feather, Yuba, and Bear Rivers on the valley floor were made

based upon the determination of the smallest parcels of land physically

abutting the rivers as shown by the county assessors' records in the

various counties concerned.

Extensive investigations were made into historic land owner-

ship records such as government land office records, county assessor

plat books, and title reports on file with the Bureau of Reclamation.

This examination of historic ownership determined a specific area along

the streams as riparian. Since many of these early records were of

questionable accuracy and the transfer of much of the data from maps

of various scales presented many conflicts, it was decided to investi-

gate the use of current assessors' records. Using current records,

the riparian area was found to be essentially equal to the area obtained

when using early records, but without the many property boundary dis-

crepancies and map scale conflicts.
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In general the following criteria were used in the determi-

nation of these smallest parcels physically abutting the stream: (1)

ownerships designated as parcels on the 1963 assessors' maps were

assumed to be the smallest parcels in continuous ownership since the

time of patent; (2) riparian status of parcels physically separated

from the river by facilities such as railroads, levees, county roads,

and state highways would be considered as severed if separate parcel

ntimbers were assigned by the county assessors except when the facili-

ties were immediately adjacent to the stream and the parcel between the

river and the public ownership was very small in relation to the

"severed" parcel.

tfany additional assumptions were required to determine what

areas would be considered as the smallest parcel physically abutting

the streams. All assumptions made concerning present water users and

riparian lands are available in the files of the Department of Water

Resources.

Riparian Diversion Allowance

The major objective in determining a diversion allowance for

riparian lands is to arrive at a reasonable need of the riparian area.

This figure can then be used to evaluate that portion of the water

supply remaining for use under appropriative rights. With this objec-

tive in mind, the total assumed riparian area was separated into three

major catagories; (1) irrigable area, (2) nonirrigable area, and (3)

area covered by native vegetation.

A diversion allowance was assumed for the irrigable riparian

area only. No diversion allowance was made for the nonirrigable area
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nor for the areas of native vegetation. Since most areas covered with

native vegetation are in close proximity to the streams, it was assimed

that the use of water on these areas would be no greater under irri-

gation than in the native state and that such use of water was reflected

in the historic streamflow records.

The total assumed riparian area was also subdivided into two

groups called "Identified" and "Unidentified". The "Identified" group

includes all riparian parcels presently irrigated In whole or in part

by diversions from the Feather, Yuba, and Bear Rivers and all riparian

parcels included within the place of use of an overlapping appropriative

right whether irrigated or not. The "Unidentified" group includes all

riparian parcels not irrigated from river sources at the present time

nor included within the place of use of an appropriative right,

A riparian diversion allowance in the month of maximum de-

mand, was determined through the use of the historic diversion records

contained in the Department of Water Resources Bulletin No. 23,

"Surface Water Flow". The average unit use of water in the month of

maximum demand, expressed in acre-feet per acre per month, was de-

termined using the records of all diversions to assumed riparian lands

for the period 1950 through 1959. This unit use of water was applied

to unidentified Irrigable riparian area to determine the "Unidentified"

riparian diversion allowance in the month of maximum demand.

An "Identified" riparian diversion allowance was determined

for each Identified riparian parcel using an individual average unit

use of water applicable to the particular parcel. The average unit use

of water determined for the "Unidentified" riparian diversion allow-

ance was used when an individual diversion record was not available.
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The total riparian diversion allowance was determined as the

sum of the "Unidentified" riparian diversion allowance and the indi-

vidual "Identified" riparian diversion allowances.

Appropriative Water Rights

Appropriative water rights considered in the Feather River

Trial Distribution studies include those initiated prior and subsequent

to the effective date of the Water Commission Act of 1913.

Pre-1914 Appropriative Water Rights

Prior to the adoption of the California Civil Code in 1872,

no specific method of appropriating water had been outlined by the

Legislature. An appropriator merely diverted the water from the stream

and applied it to a beneficial use to establish an appropriative right.

The enactment of the California Civil Code in 1872 provided a permissive

appropriation procedure. The appropriator posted a notice of appropri-

ation at the proposed point of diversion, filed a copy with the county

recorder, and applied the water to beneficial use. This procedure was

not mandatory but certain advantages, such as an official record of

his appropriation, could be established by following the formal pro-

cedure.

In the Feather River Trial Distribution studies, extensive

investigations were made into county records in all counties within the

study area to locate such recorded notices of appropriation. Photo-

graphic copies of these recorded notices of appropriation were made and

are available in the files of the Department. The points of diversion

specified in the notices of appropriation were plotted on maps In an

attempt to locate those that could be construed as applying to existing

water uses.
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Through this procedure, many present day water uses that can

reasonably be expected to be made under these early appropriations

were identified. These are: (1) storage at lake Almanor and the di-

versions from the West Branch Feather River in the Hendricks and

ItLocene Canals by the Pacific Gas and Electric Company, (2) diversions

from the South Fork of the Feather River by the Oroville-Wyandotte

Irrigation District in the Balermo Canal and the Forbestown Ditch,

(3) diversions from the Feather River by the Pacific Gas and Electric

Company in the Western Canal and by the Joint Water Districts in the

Sutter Butte Canal, and (4) diversions from the Yuba River by the

Cordua Irrigation District and the Hallwood Irrigation Company.

Po8t-1914 Approprlative Water Rights

The Water Conmission Act, which became effective on

December 19, 1914, set forth a procedure for the appropriation of water

in California. This procedure Is now codified in the Water Code. All

prior methods of appropriation were superseded.

Briefly, this procedure involves the filing of an application

to appropriate water with the State Water Rights Board, the determination

of Its reasonableness by that board and the issuance of a permit, dili-

gence in construction of works required to put the water to beneficial

use, followed again by the determination by the board of beneficial use

of water and the issuance of a license for such use.

The files of the State Water Rights Board were searched in

1963 to locate all approprlative rights along the Feather River below

Oroville, along the Yuba River below Englebright Reservoir, along the

Bear River below Camp Far West Reservoir, and for all major rights in
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the Feather River Drainage Basin above Oroville wherein the use of

water would have a measurable effect on the flow of the Feather River

at Oroville during the irrigation season.

Appropriative Diversion Allowances

Most of the pre-1914 recorded notices of appropriation re-

ferred to quantities of water in terms of miners' inches. For the pur-

poses of the Feather River Trial Distribution studies it was assumed

that a miners' inch of water would be equal to 1/40 of a second foot.

In some cases, the pre-1914 recorded notices of appropriation

specified diversion of "all the water in the stream" or of quantities

In excess of those quantities presently being diverted by the physical

works to which the notices of appropriation were assumed to apply. In

such cases the assumed diversion allowances in the month of maximum

demand under these notices of appropriation were reduced to the capaci-

ties of the works assumed to be presently utilizing the appropriated

water.

The diversion allowances assumed for the post-1914 appropri-

ation rights generally were the same as specified in the latest sup-

porting document, application, permit, or license obtained from the

State Water Rights Board.

Both the pre-1914 and the post -1914 diversion allowances

used in these studies were expressed in terms of acre-feet per month

(one cubic foot per second equals 61.5 acre-feet per month).

Overlap Area

One of the requirements included in the appropriation pro-

cedures pursuant to the Water Commission Act is the filing with the
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State Water Rights Board of a map, "Proposed Place of Use of Diverted

Water". Copies of these maps were obtained from the Board, Comparison

of these maps with maps prepared to delineate the assumed riparian

area, revealed certain areas that were considered to be riparian were

also Included within the place of use under an approprlative right.

To avoid duplication of diversion allowances, it was assumed

that such overlapping areas would retain a riparian diversion allowance

and the requested approprlative diversion allowance would be reduced by

the ratio of the overlapping area to the nonoverlapping area of the

approprlative place of use. This assumption provided that the over-

lapping area would have a riparian diversion allowance, generally

based on the historic use of water thereon, and would be granted the

best priority possible.

This procedure was also applied to the approprlative rights

established prior to the Water Commission Act. However, since no map

had been required, it was assumed that the historic service area of

the diversion facility operating under such right, or the area of the

district or districts served by such facility would be taken as the

place of use.

Unclassified Water Rights

Prior to 1960 the Department of Water Resources prepared

maps delineating the area Irrigated by the surface water diverted from

each particular diversion point in the Sacramento Valley. A close

comparison of these maps covering the Feather, Yuba, and Bear Rivers,

maps delineating the assumed physically riparian land, and the place

of use maps under approprlative rights revealed that some areas were

being irrigated by surface diversion from the rivers under no apparent
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claim of right. For the purpose of the Feather River Trial Distri-

bution studies, it was assumed that each of these areas had an "Un-

classified" water right. It was assumed that each of these "Unclassi-

fied" rights had a priority date based upon their first use of water,

as recorded in Department of Water Resources Bulletin No. 23. The

diversion allowances assumed in the month of maximum demand for these

rights were taken from these same diversion records utilizing the

maximum reasonable diversion as shown. The "Unclassified" water

rights amount to less than two-tenths of one percent of the total

assumed diversion allowances along the Feather River below Oroville

Dam.

Seasonal Distribution of Diversion Allowances

Diversion allowances specified in documents supporting water

rights generally refer to a specific maximum rate or a maximum monthly

quantity. The use of water for agricultural and municipal purposes

varies with the climate in such a manner that lesser amounts are re-

quired during the spring and fall than during the summer. Two basic

demand curves were developed during this study to reflect this seasonal

variation. The diversion records used in these determinations were

taken from Department of Water Resources Bulletin No. 23, "Surface

Water Flow". The actual use of these demand curves in the studies is

explained in Chapter IV, "Methods of Analysis".

Direct Diversion Allowances

Average demand curves were developed for each water user

based on the individual water user's record of diversions for the

period 1953 through 1962, This curve was expressed in percent with
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the month o£ maximum use equal to 100 percent. A rlver-wlde demand

curve was developed to be used to determine seasonal distribution of

allowance for assumed rights for which no diversion record was

available.

Maximum demand curves were also developed for each water

user and for the entire river. These were based on the total diversion

record, 1924 through 1962. In this determination, each Individual

annual diversion record was expressed In percent with the month of

maximum use equal to 100 percent. The monthly values of the maximum

demand curve were then determined as the maximum percentage occurring

In each month during the period of record.

The diversion allowances were then determined by applying

the demand curve percentages to the diversion allowance assumed under

each water right, riparian, and approprlatlve.

Storage Diversion Allowance

The allowance under assumed approprlatlve storage rights

were generally determined to be equal to the historic Increase in

storage of the facility assumed to be operating thereunder or to be

equal to the Increase in storage shown by operation studies prepared

for facilities to be constructed.

Priority of Assumed Rights

In these studies it was assumed that riparian water rights

were paramount to any other type of water right. It was also assumed

that, in general, priority as among approprlatlve rights would be

based on the date of filing of such appropriation. For pre-1914 re-

corded notices of appropriation, this date was taken as the date of
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posting specified in the recording. For post-1914 appropriative water

rights, the date of filing of the application with the State Water

Rights Board or its predecessor agencies was used. Priority of the

"Unclassified" rights was assumed as the date of first use as recorded

in Bulletin No. 23, "Surface Water Flow".

Two water rights, because of their magnitude and special con-

ditions, require special mention. These are the pre-1914 recorded

notices of appropriation of the Joint Water Districts and the Western

Canal Company.

It was assumed that these two entities operate under recorded

notices of appropriation filed on July 28, 1902, and February 3, 1908,

respectively. However, in 1924, as a result of litigation, the

Superior Court of Butte County issued a decree which specified the

following priorities to the flow of the Feather iliver as between them:

Entity

Sutter Butte Canal
Company

(Joint Water
Districts)

Western Canal
Company

(Pacific Gas &
Electric Company)

Priority
1st 2nd 3rd 4th 5th

l,200cfs 800c fs 500cfs

300c f8 400c fs 500c fs

Since there were no assumed rights to the flow of the Feather

River of any third parties with priority dates between the two recorded

notices, July 28, 1902, and February 3, 1908, it was assumed that both

of these rights would have a priority of July 28, 1902. The diversion

allowances were assumed to be limited by the physical capacity of the

diversion facilities, the Joint Water Districts' Sutter Butte Canal,
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with a capacity of 2,000 cfs, and the Pacific Gas and Electric'

s

Western Canal, with a capacity of 700 cfs. Thus, only the first three

priorities are considered.

State Filings

In accordance with the provisions of Part II, of Division 6

of the Water Code, as enacted into law and as amended, the State has

filed certain applications to appropriate unappropriated waters of the

State which are or may be acquired in the development and completion

of the whole or any part of a general or coordinated plan looking to-

ward the development, utilization, or conservation of the water

resources of the State.

Eight such applications, commonly called "state filings"

have been made that specify diversion points within the Feather, Yuba,

and Bear River's Valley floor service area. Three of these applications

are for power purposes, a nonconsumptive use, and were therefore not

considered in the studies. Two have been assigned to other agencies

and are considered to the extent that present or planned projects will

utilize them. Three of the applications are assumed to cover the con-

sumptive and export demands of the State Water Project. Information

pertaining to these filings is presented in Table 4.
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CHAPTER IV. METHOD OF ANALYSIS

The basic method of analysis used in the Feather River Trial

Distribution studies is similar to that used in the 0-650 Studies pre-

pared under the Sacramento River Trial Distribution Program and pre-

sented to the State Water Rights Board in the hearings concerning the

state applications assigned to the Bureau of Reclamation for the oper-

ation of the Central Valley Project. Due to the magnitude and volume

of computations involved, these studies were programmed for electronic

data processing equipment.

Cqmputation Procedure

In general, the computation procedure involved the deduction

of the diversion allowances under each assumed right from the available

water supply, to the extent of that supply, with provision for use of

return flows. Due regard was given to the geographic occurrence of the

water supply and the return flows in relation to the location of the

points of diversion of such assumed allowances.

As mentioned in Chapter II, "Water Supply", the valley floor

portion of the Feather, Yuba, and Bear Rivers service area was divided

into five reaches: Reach 5, from the mouth of the Feather to the

mouth of the Bear; Reach 6, from the mouth of the Bear to Mile 16;

Reach 7, from the mouth of the Bear to Jack Slough; Reach 8, frcmi the

mouth of the Yuba to Section 28; and Reach 9, from Jack Slough to

Oroville.

The upper reaches of the Feather River were divided into ten

reaches. As explained previously, these are not specifically reaches

in that they do not extend fr<m one point to another but are locations
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established to evaluate the entitlements and resultant decrease of

available water supply. These are: Reach 10, Feather River near

Orovllle; Reach 11, West Branch Feather River near Yankee Hill; Reach

12, North Fork Feather River near Prattvllle; Reach 13, South Fork

Feather River at Enterprise; Reach 14, South Fork Feather River near

LaPorte; Reach 15, Lost Creek near Clipper Mills; Reach 16, Butt Creek

at Butt Valley Dam; Reach 17, Bucks Creek at Bucks lake Dam; Reach 18,

Middle Fork Feather River at Nelson Point; and Reach 19, Middle Fork

Feather River at Clio.

Initial Water Supply

Analysis of the modified flows, computed as explained In

Chapter II, revealed many Instances of unmeasured accretions or de-

pletions. It was assumed that these accretions or depletions were due

to the exchange of water between the stream and groundwater and that

such exchange would continue regardless of any change In streamflow

regimen. Thus, the accretions would be a part of the available water

supply while the depletions would reduce the supply.

The first step in the computation, determination of the

initial water supply, required the adjustment of the modified flows

for these accretions and depletions. This was accomplished by com-

paring the modified flow in each reach with the modified flow in the

Immediate upstream reach, starting with the lowest reach. If the up-

stream flow exceeded the downstream flow, a depletion was evident and

the upstream flow was reduced to reflect such depletion. This pro-

cedure insured that water supply lost historically to natural de-

pletions would not be credited as an entitlement to upstream water
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rights. If the upstream flow was less than the downstream flow, an

accretion was evident and no adjustment was required. This natural

accretion remained available in the stream for use under the assumed

rights.

These adjusted flows were taken as the initially available

water supply and assumed to be available at any location along each

respective reach.

Determination of Entitlement

The determination of the entitlement to the flow of the river

was the next step in the computations. This involved the comparison of

the diversion allowance under each assumed right with the available

water supply in the reach containing the diversion point of that

assumed right. When the available water supply exceeded the diversion

allowance, the entitlement was equal to the diversion allowance and

the water supply was reduced by the amount of the entitlement. When

the supply was less than the allowance, the entitlement was equal to

the supply available and the water supply was reduced to zero. When

the supply was exhausted, there was no entitlement for that particular

allowance. The above procedure was followed for each month and year

of the study period, April through October, 1924 through 1962, con-

sidering each assumed right in priority order.

Remaining Water Supply

After each individual entitlement was determined, the water

supply in each reach was adjusted to reflect the assignment of the

entitlement and credit of any return flow therefrom available for re-

use. This adjustment insured that water was not assigned as an
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entitlement to more than one assumed right. This procedure determined

the remaining water supply in each reach a£ter each entitlement

determination.

It is expressly pointed out that the term "available water

supply" is not used to identify the streamflow actually in the channel.

These figures represent only that part of the streamflow available for

diversion under rights of succeeding priority.
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CHAPTER V. RESULTS OF STUDIES

In these studies, the first and primary result was the

estimated entitlement of each water user determined for each month

(April through October) and each year of the study period (1924-1962).

The second result was the estimated available water remaining in each

reach, during each month and year of the study period. Determination

was also made of amounts of available water remaining after each of

the following groups of assumed rights had been considered; (1) ri-

parian, (2) pre-1914 appropriations, (3) pre-1927 appropriations, (4)

1927 appropriations (state filings), (5) 1963 appropriations, and (6)

all assumed rights.

The sheer mass of the results described above precludes its

being presented in this report. The results presented herein are

limited to (1) the 39-year (1924-1962) average monthly and seasonal

entitlements of each water user and (2) the individual monthly and

annual amounts of available water remaining in each reach for each

month and year of the study period after all assumed rights have been

considered. These values are shown in tables at the end of this

chapter. Copies of all studies containing the ccmplete results, are

available in files of the Department.

Discussion of Studies

The results presented herein are from the four latest en-

titlement studies made. These studies were made with varying assump-

tions as to (1) the diversion allowance assumed for the "Unidentified"

riparian area and/or (2) the seasonal distribution of all diversion
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allowances assumed £or the water rights along the Feather, Yuba, and

Bear Rivers In the valley floor service area. Other conclusions could

be derived from other assumptions. Those presented are felt to be

logical answers determined from available data based on reasonable

assumptions.

Preliminary Studies

Study No. 1 was used to develop the program for the electronic

data processing system. Asstmed data were used In the study and tabu-

lated results are not presented.

Studies No. 2, 3, and 5, using data terminating in 1957,

were used to support the initiation of negotiations of the water rights

along the Feather River.

In Study No. 2, full diversion allowances under the assumed

riparian rights were used; the seasonal distribution of diversion

allowances under each assumed water right was based on the maximum

demand curves. This study was made to determine the entitlements of

the individual water users and the available water remaining after

considering the possible maximum demands of all rights.

In Study No. 3, no diversion allowances were assumed under

the "unidentified" riparian rights; the seasonal distribution of

diversion allowances under each assumed water right was based on the

average demand curves. This study was made to determine the entitle-

ments of the water users and the available water remaining after con-

sidering the average demands of all rights and neglecting any

reservation for the undeveloped riparian area.
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In Study No. 5, similar to Study No. 2, the seasonal distri-

bution of diversion allowances under each assumed right was based on

the maximum demand curve. In contrast to Study No. 2, however, no

diversion allowances were assumed for the "Dnidentlfied" riparian

rights. This study was made to demonstrate the Increase in entitle-

ment of the individual water users and/or the available water remain-

ing, after considering the maximum possible demands of all rights and

neglecting any reservation for the undeveloped riparian area.

Final Studies

Since 1957, the termination date of data used in the pre-

liminary studies, additional data have become available. These data

Include such items as: (1) new applications for appropriation of water,

(2) previous appropriations that have been revoked or cancelled, (3)

state filings that have been assigned to local interests, (4) decisions

of the Water Rights Board clarifying many Issues, and (5) additional

streamflow and water use records. In view of these new data it was

decided to bring the studies up to date to make this report current.

In the final studies, that portion of the allowances assumed

under the state filings on the Feather River considered to be for

export, was assigned a priority after all local water rights. Since

the earliest state filings were made in 1927, this new priority status

will not change the entitlements estimated for assumed water rights

having a priority date before 1927.

In addition to the latest data, the final studies include

four upstream reaches. Reaches 16, 17, 18, and 19, that were not in-

cluded in the preliminary studies. These reaches were included to
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demonstrate that consideration of the assumed water rights located

therein would have little, if any, effect on the overall study results.

In Study No. 6 full diversion allowances under the assumed

"Unidentified" riparian rights were used; the seasonal distribution of

diversion allowances under each assumed water right was based on the

average demand curve. This combination of assumptions was not used

in any of the preliminary studies. This study was made to determine

the entitlements of the water users and the available water remaining

after considering the average demands of all rights.

Study No. 7 utilized the same assumptions as Study No. 2.

Study No. 8 used assumptions as in Study No. 3. Study No. 9 used the

same assumptions as Study No. 5. These various assumptions are pre-

sented in tabular form below:

Study No.

Preliminary Final

none 6

Assumptions
Riparian

Allowances

Full allowance for all
assumed riparian areas

Full allowance for all
assumed riparian areas

Allowance for identi-
fied assumed riparian
areas only

Allowance for identi-
fied assumed riparian
areas only

Seasonal Distribution
of Allowances

Average demand
curve

Maximum demand
curve

Average demand
curve

Maximum demand
curve
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TABLE 6

AVAILABLE WATER REMAINING IN EACH
REACH AFTER CONSIDERATION OF ALL

ASSUMED RIGHTS AS DETERMINED IN STUDY NO. 6

Table 6 contains 30 pages tabulating the monthly and seasonal

totals of the available water remaining as determined In Study No. 6.

These data are presented in numerical order by reach, with two pages

per reach. The first column lists the reach numbers. The second

column lists the year of the record. The eleventh column lists the

study number. The twelfth column lists a number used in the data pro-

cessing system. All values are in acre-feet.
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TABLE 7

AVAIIABLE WATER REMAINING IN EACH
REACH AFTER CONSIDERATION OF ALL

ASSUMED RIGHTS AS DETERMINED IN STUDY NO. 7

Table 7 contains 30 pages tabulating the monthly and seasonal

totals of the available water remaining as determined in Study No. 7.

These data are presented in numerical order by reach, with two pages

per reach. The first column lists the reach numbers. The second

column lists the year of the record. The eleventh column lists the

study number. The twelfth column lists a number used in the data pro-

cessing system. All values are in acre-feet.
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TABLE 8

AVAILABLE WATER REMAINING IN EACH
REACH AFTER CONSIDERATKW OF ALL

ASSUMED RIGHTS AS DETERMINED IN STUDY NO. 8

Table 8 contains 30 pages tabulating the monthly and seasonal

totals of the available water remaining as determined in Study No. 8.

These data are presented in numerical order by reach, with two pages

per reach. The first column lists the reach mmibers. The second

column lists the year of the record. The eleventh colimin lists the

study number. The twelfth column lists a number used in the data pro-

cessing system. All values are in acre-feet.
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TABLE 9

AVAILABLE WATER REMAINING IN EACH
REACH AFTER CONSIDERATION OF ALL

ASSUMED RIGHTS AS DETERMINED IN STUDY NO. 9

Table 9 contains 30 pages tabulating the monthly and seasonal

totals of the available water remaining as determined In Study No. 9.

These data are presented In numerical order by reach, with two pages

per reach. The first column lists the reach mmibers. The second

column lists the year of the record. The eleventh column lists the

study number. The twelfth column lists a number used In the data pro-

cessing system. All values are in acre-feet.
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